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Abstract

Higher Order Modes (HOM) absorbers for superconducting cavities in energy recovery linac (ERL) have been
developing at TOSHIBA in collaboration with High Energy Accelerator Research Organization (KEK) since 2015. A
prototype HOM absorber for 1.3 GHz 9-cell superconducting cavity was fabricated. An aluminum nitride based lossy
dielectrics (AIN) cylinder was brazed in a copper cylinder. Stainless steel flanges were joined on either end of the copper
cylinder by electron beam welding to fabricate a whole prototype HOM absorber. Brazing tests and welding tests of
Cu/SUS were carried out before fabricating the prototype. RF performance measurement of this prototype HOM absorber
at room temperature was started at KEK. Fabrication process of the prototype HOM absorber is presented in this paper.
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Table 1: Test Pieces for Brazing

Material  Inner diameter  Thickness  Length
AIN 100 mm 10 mm 20 mm
Copper 120 mm 6.5 mm 69 mm

|
Figure 1: Test piece of brazing.
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Figure 2: Temperature of the AIN/Cu cylinder in the
cooling test.

Figure 3: Cracks occurred in AIN cylinder.
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Table 2: Test Pieces for Welding

Size
Part Material
Diameter Thickness Length
Cylinder Copper 120mm 6.5 mm 126 mm
Flange Stainless 215mm 22 mm -
steel

Table 3: EBW Conditions

Acceleration voltage 125 kV
Beam current 30 mA
Welding speed 750 mm/min

Figure 5: Micro structure of the welding cross-section.
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Table 4: Prototype HOM Absorber Specifications

Frequency 1.3 GHz

Type Beam line type
Inner diameter 100 mm
Working temperature 80K

RF absorbing material ~ AIN

(Sienna tec., STL-150D)

Stainless steel
(SUS316L)

Flanges material
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Figure 6: Drawings of the prototype HOM absorber.
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Figure 8: Prototype HOM absorber.
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(1) The scanning image of the HOM absorber. It shows the scanning image width 50 mm of the copper cylinder.

Yellow lines area shows AIN cylinder.
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(2) Echo waveforms at point A.

(3) Echo waveform at point B.
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(4) Echo waveform at point C.

Figure 9: Ultrasonic testing results.
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Figure 10: Set up for RF test of the prototype HOM
absorber at room temperature.
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Figure 11: Measurement results of HOM absorber and
Cu/SUS test piece at room temperature. S11 (upper) and
S21 (lower).
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